TRIP C—Friday

PLEISTOCENE GEOLOGY OF MT. KATAHDIN
Leader: D. W. Caldwell

The purpose of this trip is to examine the remarkable record of post-continental
and late continental glaciation on Mt. Katahdin. This record consists of several
well-preserved cirques with prominent end moraines and a lateral moraine deposited
by the last continental glacier active in this area.
Mt. Katahdin is the principal topographic feature of this region. Its topographic
prominence reflects the differences in resistance to erosion of the granite which un
derlies Mt. Katahdin and the sedimentary rocks of the surrounding lowlands. A
surface of slight relief which characterizes the upper slopes of Mt. Katahdin has
been correlated by Goldthwait (1914) with the Presidential Peneplane of the White
Mountains. Caldwell (1959) and Thompson (1960, 1961) feel that this surface is
the result of glacial erosion, frost action and mass movement, rather than fluvial
erosion.
Erratics found by Tarr (1900) and Antevs (1932) near the summit of Baxter Peak
and by this writer on other mountains in the region support the accepted view that
this region was covered by a continental glacier sometime during the Pleistocene,
probably the Wisconsin. It is not certain that the last continental ice in the region
covered any of the higher elevations.
The fresh appearance of the cirques and especially of the Knife Edge arete leave
no doubt that valley glaciers were active on Mt. Katahdin following continental
glaciation. Goldthwait (1939) found no evidence that valley glaciers formed on Mt.
Washington in New Hampshire following continental glaciation. Thompson (1960,
1961) feels that post-continental valley glaciers did form on Mt. Washington, but
that their record has been removed by mass wasting. As will be discussed later in
this report, it is possible that Mt. Washington was the center of a large ice cap at
the time when valley glaciers were active on Mt. Katahdin. This might account for
the observed differences between the cirques and end moraines on Mt. Katahdin and
Mt. Washington.
Road and trail log. Mileage measured from Togue Pond Camps.
Time 7 :30 A.M., Friday, September 30, 1966.
0 miles Leave Togue Pond Camps.
0.3 Enter Baxter State Park. Road crosses prominent esker.
1.0 Rat Pond on left. If day is clear the caravan will stop 10 minutes for pho
tographers.
1.8 Rum Brook Campsite.
2.4 Esker.
5.0 Windey Pitch. Sandy stratified drift and till. Sand-filled ice wedge struc
tures. If JPS and others would like to examine these features, we will stop
here on return trip. In pit on north side of Windey Pitch there is coarse
shingle gravel with much “rotten-stone” granite. No exposures of bedrock
have been found on this and similar ridges which are thought to be end mo
raines thinly covering bedrock.
6.8 Avalanche Brook and Avalanche Field.
8.4 Roaring Brook Campsite. Bear left and park in designated area. Secure
cars.
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Trail log from Roaring Brook Campsite. Approximate mileage and hiking times
are given. For part of the climb we will follow an abandoned section of the Chim
ney Pond trail. Washouts have produced numerous but shallow exposures in the
drift. As these exposures change from year to year and as the writer was unable to
visit the area this year prior to the preparation of this trail log, there are no desig
nated stops on this part of the trail. However we will stop at any exposure which
is of interest to the group.
1.5 miles
STOP 1. This clearing is the result of a forest fire that burned the
(45 min.)
area in 1923. There are good views of the North Basin Cirque
on the right, Great Basin cirque and the Saddle in the middle view
and Pamola Peak to the left. Looking north, Traveler Mountain is
visible through the broad U-shaped valley of the South Branch of
Wassataquoik Stream. Traveler Mountain and its associated peaks
are underlain by volcanic rocks. To the east is South Turner Moun
tain, near the summit of which is a small cirque-like basin. Also to
the east and south is the surface of low relief underlain by Paleo
zoic sedimentary rocks.
To right of trail is a small peat bog dammed by a small moraine.
Several bore holes were put down in this bog to obtain samples for
pollen analyses. All borings penetrated more than 6 meters of peat,
peaty clay or gyttja before refusal at a gravelly clay layer.
The peaty root mat which represents the A0 soil horizon in much
of this region has been removed from parts of the moraine east of
the bog. The exposed morainic material consists of grus, cobbles
and boulders of granite, some deeply weathered, some fresh and a
few scattered erratics. The extensive chemical and mechanical
weathering of this and similar exposures is pertinent to a consid
eration of a possible difference in age between this moraine and the
end moraines in cirques at higher elevations. At Blueberry Knoll
(stop 3) there will be an opportunity to examine fresher appearing
morainic material.
1.9 miles
STOP 2. Basin Ponds.
(1 hour)
Basin Ponds are dammed by what this writer (Caldwell, 1959) has
called the Basin Pond moraine. This moraine is located in front of
three prominent cirques. In all of these cirques the bedrock is gran
ite. Because the Basin Pond moraine is composed of more than
99% granite, it is inferred that the moraine was deposited by gla
ciers issuing from these cirques. The moraine at Stop 1 contains
up to 30% non-granitic material, from which it is inferred that this
moraine was deposited by a tongue of a continental glacier. There
are certain physical relationships which suggest that the Basin
Pond valley glacier moraine and the continental glacier moraine to
the east were deposited at the same time. As these relationships
are best seen from Blueberry Knoll (stop 3), the various views con
cerning the possible correlation of these moraines will be aired from
that vantage point.
2.3 miles
North Basin Cutoff.
(1 hr. 15 min.)

3.0 miles
(2 hours)

STOP 3. Blueberry Knoll and North Basin cirque.
Blueberry Knoll is at the mouth of what is probably the best de
veloped cirque in New England. As most of the floor of the cirque
is above timberline, the morainic topography of the cirque floor is
easily visible. About one quarter mile into the cirque are two small
small lakes which appear to be dammed by a small, indistinct mo
raine. From these lakes to the steep headwall, the floor of the
cirque has very irregular, hummocky topography. At the very
head of the cirque, but separated from the headwall by a depression
some 200 feet wide and from 20 to 40 feet deep, is a well defined
accumulation of boulders. This feature resembles what Bryan
(1934) has called a protalus rampart. Thompson (1961) suggests
that it is the ground moraine of a glacier, some of the ice of which
may still be buried beneath the bouldery surface. Thompson also
interprets the material along the south wall (left wall, looking at
the headwall) and Blueberry Knoll as being the deposit of a rock
glacier. As this writer has never seen what he knew to be a rock
glacier, he would welcome any comments and observations by mem
bers of this field trip upon these features.
From Blueberry Knoll the Basin Ponds moraine and the associated
belt of hummocky topography to the east are visible (see figure 1.).
The Basin Pond moraine is a continuous ridge from Little North
Basin at its northern end to the headwaters of Avalanche Brook
at its southern end, a distance of more than three miles. In the vi
cinity of Basin Ponds, the moraine consists of nearly 100% granitic
material, a fact noted by both Tarr (1900) and Antevs (1932). The
Basin Ponds moraine extends far to the south of the cirques from
which issued the glaciers that formed the moraine. Tarr, Antevs
and this writer (1959, 1960) concluded that the Basin Ponds valley
glaciers must have been dragged southward, away from their source,
by a lingering, but still active tongue of the continental glacier in
the Roaring Brook-Wassataquoik Stream valley. Such a relation
ship means that the Basin Ponds moraine is a medial moraine,
formed between the confluent valley glaciers west of the moraine
and active continental ice east of the moraine. The hummocky
topography east of the Basin Pond may then be interpreted as a
lateral moraine of the continental glacier, deposited after the ice had
pulled back slightly from its merger with the valley glaciers.
It will be noted that granitic debris on the Blueberry Knoll moraine
has a much fresher appearance than that exposed on the Basin Pond
moraine. Bedrock exposures of granite at high elevations are weath
ered to about the same extent as the granite on the Basin Pond mo
raine. Fragments of granite in the ground moraine on the floor of
the North Basin cirque and in the protalus rampart at the head of
the cirque are weathered to about the same degree as the material
on the Blueberry Knoll moraine. If one were to adopt the method
which Blackwelder (1932) used in his studies of valley glacier
stages in the Sierras, it might be concluded that the Blueberry
Knoll moraine is a much younger feature than the Basin Pond mo• >• >
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raine. However there is a great deal of uncertainty involved in the
application of the degree of weathering as a measure of relative age
in the Mt. Katahdin region. On the one hand, rocks at high eleva
tions above timberline are exposed to extremes in temperature and
to wind. On the other hand, below timberline at such places as
Basin Pond, chemical and organic weathering are more important.
Blueberry Knoll lies between the zone of strong mechanical weath
ering and the zone of chemical and organic weathering. It is pos
sible that the relative freshness of rock fragments exposed on Blue
berry Knoll and on the floor of North Basin cirque is not a matter
of age but of less intense weathering conditions.
Leaving Blueberry Knoll, we will descend into the Great Basin and
South Basin. If the timing is correct, we will eat lunch at Chimney
Pond.
STOP 4. Chimney Pond.
From the shore of Chimney Pond, in front of the Ranger’s camp,
the summit of Mt. Katahdin, Baxter Peak, is visible over the right
edge of the pond. What appears to be a higher peak is South Peak,
27 feet lower in elevation than Baxter Peak (el. 5,267 ft.). From
South Peak to Pamola Peak on the left, the serrated ridge of the
Knife Edge arete is visible. There is an interesting petrographic
difference in the granite of Mt. Katahdin. At lower elevations the
granite is gray in color and at higher elevations it is pink. This
change occurs approximately halfway up the steep cirque headwall
in the foreground.
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5.6 miles
(4 hrs.)

Chimney Pond is dammed by a small moraine which may have been
formed at the same time as the Blueberry Knoll moraine. Half the
elevation difference between the top of a cirque and a particular mo
raine has been used by some workers as a measure of the snowline
during the formation of that moraine. Applying that approxima
tion here, the two moraines appear to have formed under the con
trol of a snowline of about 3600 to 3800 feet.
On the basis of his studies here and his experience in other regions,
Thompson (1961) is able to conclude that the Chimney Pond mo
raine was originally substantially larger than it is at present. Ac
cording to Thompson, diming its deposition and for some time after
ward, the Chimney Pond moraine was subjected to severe mass
wasting, which accounts for its now modest size. Although he does
not doubt that this moraine is now smaller than when it was de
posited, this writer is not familiar with Thompson's methods of es
timating the former or original size of moraines. If this writer in
terprets Thompson's conclusions correctly, Thompson feels that
much of the material downvalley from the Chimney Pond moraine
was carried away from the moraine by a rock glacier. If this were
true and this material was originally all part of the Chimney Pond
moraine, one would have to agree with Thompson that the Chimney
Pond moraine was once a moraine of imposing dimensions.
Following brief excursions in the vicinity of Chimney Pond to ob
serve some interesting talus accumulation at the Wash Basin and
at the base of Pamola Peak, we will make plans for the remaining
part of the afternoon. If the weather is at all threatening, we will
descend to Roaring Brook and observe features of the Surficial geol
ogy in the lowland. If the weather appears favorable, we can climb
to Pamola Peak. This is a climb of about IV2 niiles with a vertical
rise of 2000 feet (more than we have already climbed from Roaring
Brook to Chimney Pond) and should be undertaken only by those
who are certain they are in good physical condition. For those who
are not certain, please do not attempt this climb to find out. The
leader will be grateful if those who do not feel in condition for
this climb would readily volunteer to descend to Roaring Brook. It
is urgently requested that those descending at this time do so in a
group and either wait at Roaring Brook Campsite or leave explicit
information with the Ranger there that everyone has gotten off the
mountain. At Sandy Stream Pond, about a 10 minute walk from
the Roaring Brook Campsite, there are invariably moose feeding
and this curious operation can be observed and photographed at
startlingly close range. It is estimated that the party going to Pa
mola Peak will arrive at Roaring Brook about 2V*> to 3 hours after
the party which does not go to Pamola Peak.
STOP 5. Pamola Peak.
Once the summit of Pamola Peak has been gained, this part of the
trip has much to recommend itself. From the summit it is possible
to walk along the Knife Edge arete, a memorable experience for any
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who have not done it. The physical relations between the various
moraines we have previously seen are well displayed from this van
tage point. In the felsenmeer near the summit are numerous ex
amples of miniature patterned ground. And finally, once the sum
mit of Pamola Peak has been reached, it is approximately the same
distance to Roaring Brook (3.4 mi.) by way of the Helon Taylor
trail as it is from Chimney Pond by way of the Chimney Pond
trail.
A note on the correlation of the Pleistocene sequence of Mt. Katahdin with that of south central
and south western Maine.

This writer has made an intensive but abortive search in the Mt.
Katahdin area for stratigraphically located organic material on
which radiocarbon dates could be made. Pollen analysis of samples
taken from several bogs in the region has failed to establish any cor
relation with the established New England pollen sequence. At this
time, therefore, this writer has no valid basis for correlating Pleis
tocene events in the Mt. Katahdin area with those in other areas.
However, one is always tempted to speculate upon possible correla
tions and the following speculations, based upon the recent work of
Bloom (1960) and Borns (1963, 1965), are offered solely for the pur
pose of stimulating discussion during this field trip.
The best established late-Wisconsin unit in Maine is the Presumpscot formation of Bloom (1960). This unit is a marine silt de
posited in a transgressive sea following the melting of the last con
tinental ice-sheet which covered southern and central Maine. Ra
diocarbon dates of mollusc shells from the Presumpscot formation
range in age from 11,000 YBP to nearly 13,000 YBP. Bloom (1960)
has found evidence of a post-Presumpscot readvance (Kennebunk
readvance) of ice into southwestern Maine from the White Moun
tains of New Hampshire. Borns (1963, 1965) also has evidence in
the Kennebec Valley of central Maine of a post-Presumpscot readadvance of ice which he feels may have been synchronous with the
expansion of valley glaciers in the Mt. Katahdin area.
For the purpose of this discussion, we may assume that the last
continental ice to be active in this area was pre-Presumpscot in age.
The deposits of this phase of glaciation are the lateral moraine east
of Basin Pond and the Basin Pond moraine, formed by the confluent
valley glaciers from the large east-facing cirques on Mt. Katahdin.
If the Basin Pond moraine was deposited during the pre-Presump
scot stage of glaciation, the Blueberry Knoll moraine then becomes
a likely candidate as a deposit of the post-Presumpscot glacial event
of Bloom and Borns, an event which Borns (1965) suggests may be
correlated with the Valders substage of glaciation.
If there is any validity to the above speculations, we may find in
them an explanation for the observed differences in the glacial fea
tures which are found on Mt. Washington and those of the Mt. Ka
tahdin area. As we have seen, there is no doubt that one or more
phases of valley glaciation followed continental glaciation in the Mt.
Katahdin area. On Mt. Washington, on the other hand, the evidence
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is not so conclusive. The Goldthwaits (Goldthwait, J. W. 1916
and Goldthwait, R. P. 1939) noted the rather subdued nature of the
cirques on Mt. Washington, their lack of prominent end moraines
and the presence of glacial striae on the Tuckerman Ravine headwall which are oriented more or less parallel with the direction of
regional ice motion in that area. This evidence was interpreted by
the Goldthwaits to mean that valley glaciation had preceded but
had not followed the last continental glaciation in the White Moun
tains. Many other workers have felt, perhaps intuitively, that val
ley glaciation did follow continental glaciation in the White Moun
tains and have offered many interesting explanations as to why
there is no evidence or at least so little evidence of this presumed
post-continental stage of valley glaciation.
One of the most recent workers in this field is Thompson (1960,
1961), who suggests that the evidence of a post-continental stage
of valley glaciation which the Goldthwaits did not find was re
moved by rock glaciers and other agents of mass wasting.
The speculations above on the timing of late-Wisconsin events in
the White Mountains and the Mt. Katahdin area suggest another
explanation for the observed differences in the two areas. It is pos
sible that in post-Presumpscot times Mt. Washington was the center
of a large ice cap and at the same time, Mt. Katahdin supported
valley glaciers. The melting of these glaciers may have marked the
end of important glacial erosion and deposition in the two areas.
It might then be argued that the present day landscape features
show the effects of icecap erosion and deposition in the White
Mountains and of valley glaciation in the Mt. Katahdin area.

Trip C—Saturday

PLEISTOCENE AND SURFICIAL GEOLOGY BETWEEN
TOGUE POND AND SOUTH BRANCH POND
Leader: D. W. Caldwell

The purpose of this trip is to get the members of Trip C as close to Shin Pond and
the annual dinner as possible. Along the way there are many varied and interest
ing features of the Surficial geology. The final portion of the trip will follow the
route of the final portion of Rankin’s Trip ASi. The following quadrangle maps
will be useful on this trip: Katahdin, Harrington Lake, Telos Lake and Traveler
Mountain.
Road log. Distance measured in miles from Togue Pond Camps.
Time: 8:00 A.M., October 1, 1966.
0.0 Leave Togue Pond Camps.
1.5 Turn right on paved road

